Searching PA J 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 

(1 1 Publication number : 2001 -273859 

(43)Date of publication of application : 05.10.2001 



(51)Int.CI. 



HOI J 31/12 
G09F 9/30 
HOI J 29/04 



(21 Application number : 2000-086631 
(22)Date of filing : 27.03.2000 



(71) Applicant 

(72) Inventor : 



HITACHI LTD 

SUZUKI MUTSUMI 
SAGAWA MASAKAZU 
KUSUNOKI TOSHIAKI 



- re 






~C3 


■ n 

















511 



(54) IMAGE DISPLAY APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image display 
apparatus whose manufacturing yield can be enhanced. 
SOLUTION: This image display apparatus is equipped 
with a lower electrode, an electron accelerating layer, 
and an upper electrode, and a first substrate which has 
plural electron source elements, which discharges ma- 
electrons from the surface of the upper electrode when n 
a positive polarity voltage is impressed to the upper 

electrode, plural first electrodes to impress driving fcSj" EJT ti^slL "~* n 

voltages to the lower electrodes of the plural electron CZ— — F t i i T i I l ■ . "** 
source elements, and plural second electrodes which 
apply driving voltages to the upper electrodes of the 
plural electron source elements. The display element has 
plural picture elements and at least one of the plural 
picture elements is constituted by n (n>2) electron 
source elements, and the n electron source elements 
have at least either one of the structures that the lower 
electrode is connected electrically to either one of the 
plural first electrodes via a resistance element, and the 

upper electrode is connected electrically to either one of the plural second electrodes via a 
resistance element. 
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(57) [§S#j] 

tspi©£> s-?-*njiJii. ±awt«£ 

iTISJ:»«WKiE^©«EE*ai»Ib3t|RK:. 
BE*EIIflnT*»ttO*l©*«i. lftael&£MB<D%?-» 

mat***** i ©a«4«^.5H«^a*«a-c 

$tfl©i!i3R©:i>fc <i4>lo(i, n ( n £ 2 ) <I©mffB 
B5IBTg|5mffi*5Stnag^=&^LTfuIEJgl^©^l(D 
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(2) 

1 

[ fl|3j89 1 ] TSBH@<i: . i«B ± . ±gpit@ <h 

jnr *it£fcoD!& 2 otii sis i oats £ , 
#£T4<i* sit«s«sa«r*ot:, 

IWBIffiRfflOiiBRcO^^ < <b & 1 ofc£, n (n^2)l 
iuf BiSRWS^fifSSR^*^ 0 T flir8B«»<DJfl 2 ©IS 

[ «5»s 2 ] rasne <t , ht mmm t s ±a«« £ 
mr &m$L<Dm 2 <ommt zm-rzm 1 <Dmm± . 

SJIB^ 2 <DSK £ ©IB©ffilBW**2#H* 1 3 ft 30 

iJiB«»ffl©H*©*J>& < i *> 1 n ( n ^ 2 ) ffi 

<Df?IBmT^Tr#j£3ft* afro. fqfBnflcD^T-^ 

«fflB±»«Sfco«saiiB«*^ 1/ r WSBWRco* 2 com® 

[ f*3}cS3 ] mffBlg 1 <JD«ffite«fctflB2 <D«ffi<D*J>* 40 

[1131094] «KliBjRfc:»l/T, »PW»8S*ifc 

[»*J95] ^^•©BSROT'^rtt, S5IBnf@ 
«IET^T©IIi*«c»t,T % ««*«j«Sti«:B(rEWl so 



4$H 2001-273859 
2 

3 (ClBttOBfi^KS. 
[0 00 1 ] 

[0 00 2] 

n mum* *fctt. 4*awt». 

H. ftSMt S^BI) -T^Pm@cD3MPIM«S4S 
a>6JES*tc*v h xu^ hn> (IT) 4E0H3-tf& 

n^MIM (Metal -Insulator-Metal) MW^MmT 

m. ^i-8Sft-*^ft^giorM3n^M i s 

( Metal -Insul ator-Semi conductor) MWJS^M^M^ 

»«©3«»a©«*lr*IWE3n&M I M (Metal -In 
sulator-Metal) ll«ico^t^-r^ 0 

[ o o o 3 ] m i 7 rat, mjmLm^m^ttWkM-e&zM 
mmmi 1 irspms 1 3 tvmcmmmiE&wims 

r fc 1 2rt©»l?* 1 — 1 OMV/cmJ&LBc-f 

Z> t , TS*fi 1 3 * 11/ 5 V&jfflgOSFte h > 

*;H»{cj:0«l«:2au, I6SW12, ±^^S 1 

^=f-**^. cott*. _bapmei l-xsi o^ffi 

s «><i>», »£i o*tcfi5cmsti, -enJM^co^cD«± 
gpm@ i i KdfcniAtf * 
[000 4] t»*« i 3 #>&±«mi i 1 

TW««lt#-f*-Ft» (Id), Xffil 0*(C 
»cHISnS«T-«:J:&«i»**ffi«» (I e) tPfcfc 
i, «TttH«»* (Ie/Id)«l/10 5 -1/1 

o 5 fiar$>^ 0 ^cfe, m i Misii^it m 

^gB¥9 - 3 2 0 4 5 6#&«RfCEtt3ftTt>&. 
ccr, ±a5m@l liTBWil3it*«*l»l 

cti6«a*<D±ss«ai i chTSpmsi 3 ia:^^^ 
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[0 005] 

<Dmwmm*mm+ (m^mmw i m<omm 

S (TaWffi) 3 1 0 £?r«ffi (iSMffi) 3 1 

X^CcHEHSmT-ffiJR^S o i *w?nn^. ft 

[0006] ccr, &m«mm*nm*3 o i ft 

H@3 1 0<fc?jmffi3 1 1 <tiS«*S»3*vCl>£. CCD 
/c#K «it«, R2<D?TiI@3 1 0£ v C2<D?iJ1i@3 
1 1 t<D$Z& (R2, C2) K&£?SjgM^Si^3 

@3 1 0 1 1 <fcjWSt&S*l£©T\ 

?TlI@Mtt0&S4 1 *£C»i*M«ffiffi»@K4 2*>6* 
JEftWE^PimStcEPlniL/i 5 £ It &^JEtfrt>*>>6ft 

<^^rifi -encccfco, r 2 <D?T*ffi±©±*fli 
ii^ss^3 0 1 . &&m*c 2<ommm±(D^Mm 
mm^mm^3 0 1 #swh*-t, rmxm j ^oti, 

£ftl> 0 Z<Dtc#>. »JS*^*9#T#oTO*9<!:<r> 

lH=l/(f • Neff) • 
f = 6 0 H z . Neff= 2 5 6 1 H 

= 6 4 m s £ft£o 

[0010] *«IB<Z)»2C[)JBi*i* k ffiiKJSlfr*>IHI&l5| 

B©i«/^^n©i^ffist^^t:ir^5 e mm 
mm*M3 o i owns (±a«ffi i i , rumm 1 

I d = f (Vd) 



[0 00 7] 

*^0^©i®I^g(i, ?'JH@3 l l i» 

BBg^S*^ 3 0 1 i<D^CCgJS3 0 5*)»AO/c» 

^<D*#^te\ W. ^0^^®^ (sub-pixel) © 
«*-&*>i*-r 1 BBR (pixel) ^j&s-rsa*. CCTig 

riBSj <l « # - h« a^co m& ixv-^mm 
(sub-pixei) tcfa^-r*. ?T«ffi3 i otmmm3 1 

[0008] c(Dmmma3 o 5 Q>t&&m&* pimmm 

20 iil5]5§4 2cDfH^^>e-^>xcDi ofgfcLhsc^u 

r*5<<t, (R2, C2) «C*S2ffl<D»HS«*«* 
T3 0 1 <0*>%— ^5S*SUr^>. R2©??««3 10 
C2^J«i3 1 1 <t<DPfl(Dffiln:«|g«llHll8<DtH* 

^>t--#>*«fc9^m>/c«> t wsgcc«:+#ft* 
BE^EPttJ^tx, l^mS±©ffeCD»^m^^3 0 1 
V£jZM*<cmttZ> 0 IP*3, (R2, C2) tt&£4>9 — 

yj<ommn^mm^3 0 1 asiE^cssfrrs. c^j;^ 

[0 009] mm&tn3 0 5<Dffiiaffi (R r ) CC«^0 
J:5ftSWB*«*&. WilHfll^iKR^aOt 1HWIOT© 
^Ml^Sl^b-tffcgMC e£T^>£. Ce • R 

r^niiiTiif3 0 1 icwm?*>im&j£<Dmt 

5»&CCW % (Ce-Rr<lH) rftC^ntfft6ft 

JB%«[ f > »»*3tt««N eff ( 2 ^I^IBttOW^a 
40 (jt3H«»^2) ) t-?*>t. imitmm (lH)lt 
tib (l) ^-emztiz, 

mi) 



(1) 



wfcEpanr*^-/*- k«ee (Vd) ii^n^^^ 

(Id) iOF^OC^, TfS (2) SCCtS^J: 
^ftMSM^*^- 
[^2] 



(2) 



— nmrns i o ±Finm3 i i z&ttttEm&fii 
*R<iine)±u fif*«EBwaiS4 ioa*-/>b--y 
>^>&zout(row), nmmm$b®$&4 2©w^>t- 

#>*£Zcxit(column)£T&o tTmffigBS&[6J& 4 1 <£> 
m^«E<k3W««B*0l84 2(Dffl*«BEi©^ IP * 

Vd = VO-I d (R(line)+Zout(row)+ Zout(column)) 
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* % > *fSBE[IJjniiJE£ VOit^i, VnttHUR? 3 
0 \<DmffiKWmZti&#4*~ F*BE (Vd) «Tf2 

(3) argons. 

[&3] 



(3) 



[ooii] ufcsWor. awss*fawHF-3 o 1 cent * [«u ] 

tii^t-KWi (Id) teTffi (4) r^$n^>o * 

I d = f [VO-Id (R (1ine)+Zout(row) 



C(Dfc#, R(line), Z out (row), Z out (column) &C, 
rC-^ + ARCIine), AZout(row), A Zout(column) 

y-f*- fu ( i d) ®*skfi&9tftr 

Mf^^3 0 1 *»6JCS*«cttfflsn*« 

as (ftttisat) de) ( i <d o* 

Vd = V0-I d (R r + RGine)+Zout(row)+Zout(colunn)) 



Z out (column)) ] 
(4) 

★ [0012] *»?8«c*$t»r«. sssss*?**^® 

tCJS!a3 0 5^}fAOr^0, C <7)ig5tfil 3 0 5 <Dl&tn 

m*R t t-rzt. mm&9rf-$m=¥-z o 1 ©wskcep 

l»l3ftS#-f*-F*E (Vd) 5iTIB (5) 
HR5] 



(5) 



L/d^t, -rC^^^ARCTine)* AZout(row), AZ 
out (column) J: D i>. R r < Sffi It *5 < C <fc$C 

«fc*) v C<ie©^<^^****-Y *- FAB* ( I d) <7)^ 

[0013] ^«C. @i^ffitn3 0 5Qffitnffi^?*# 

o i iiii^giS3 o 5 t%m&mmi;. *<o±& 
tc^»«Evo*Eiflja-r*»^*ffieu fc ®*S6x3 0 

50>^1tR^<7^^«nnffiS^«m-T-3 0 1 fc» 

0 1©^>f^FfS-llim Id=f (V) 4 
U jffi»«!S3 0 5CDffiKffi^5R, R + AR©IS5CiSti 

-en^n l ai it^t, tie (6) sw> 

[0014] 
[«6] 



a/ ir a/? ^ 



(7) 



30 



dV 



0+a) 



40 



(6) 



l/fctfoT* H^ffiH3 0 5<DietSffllR + AR^, us 

sMflttts o i (D imrmwvv) mftfflvi r e ct 

■J/hS < a £ 1 <bT*l«, WE ( 6 ) SttTlfi 
(7) <d*5k:*#-css. 
[0015] 
[*7] 



50 



£ , ffgRffift 3 0 5 ©fflt/iffi'^ 7+©»8W*# < 
[0016JH19B, t*©SHTi*7 h i; ^xo 

i o<b5y««3 1 1 m^^mmc^-r^m 
icmmmn+mm^s o 1 wit^fc/c^, sin 

11^1^3 0 10)^^fmS3 1 0*5l>tt?U*ffi 

3 1 lfr^rnvmrcttimmtc^tc. *»w-cw:. « 
£X;£t&c u— if- • v-^r y>ya»t> 

WR?3 0 10) 5%— *SrSfSCcWO«H*SJ;^0cL/ 
BP*>. #jRWJ-Ctt, Wfia»-C«PSBS«^»*^3 0 1 

PS j ©ttft-ca*. — ^ «ssfe^vp^«:En»nurK«i 
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[0 0 1 7] *B«c*jt>rH7n3tiS«IBO^fe, 

w»«BE*Hawr5a«o»i©«st, «rE*««© 

m2<Dnmt*^?z>m i sii****^ 
ggr^ot, we****^**, u io 

«B«i<fii»!)il>& < £ fe 1 n ( n ^ 2 ) fl 

[ooi8]*fc *«wtt, rasme^ vf-msh 
smcccKHMEftEPttrr %^m.<om 1 oii^ . tuia 

I^glt^ot. mKflOiBXO^& < i h 1 o 

n (n£2) mvmz^mm+'cffif&zti. & 

[0019] £ /c. west 1 omste cfctfSt 

2comScD4>&< <t & loit »uElBi3Rte#Lr«ifc 

bJE 1 Pj^Cc*fLT . ffi»*JgfiSS4afcBJ^» 1 <om 

^^"C^^n, «rE^r<Dia*tc»i,t\ net* 40 

[0 0 20] L^XMl<D»Br». he* 

* l <0«i(cniW££MtS9 1 fl? 

2 (7>^@«:igsb®3E^ffi$&t- zm 2 comm^® t 
*«t m^&tm^mm^ wsm 1 oka^s 
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j-mm^Bm^mtom (r • c> «5W&im* 

(f^OjM^^ffiHH lHJ:0/hS<Stl*. *^pjcd» 

[0 02 1 ] *«9i<!E)»* U^JWOJHBWtt. BiiES 
BUES3K* : f^^bTf}E»2<DWiCC«jRSn^. * 

n^ifsiw, me±flnis£sjtw(c«n3ti« 

_bgpmS^x^>f ^Tflfefli^Wl/, B»Ettta*T-tt. W 

T-ra, irEats«^^sns*^«aR-T-(D±»*a 
«*> b«e» 2 <D^g tmm<mc%] o st $ n/c^T- 

E»*s, *fOfltf3l5*Wt. *5W B5ESSKISS 

«rc», WE«»E«*s«JK3n. ^tB^iomgfts 
*tc»ur««*jB«sn/c» 1 <onmteJ:z?m2<Dm 

WD'pt?: <£i>l ~i<DWm<D*> % . difh* 1 
[0 02 2] 
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* * $ n tern* wm t < * - > s n 

i <d«t««o»ir«t«^ h y »©t»^** 
-r^HB'c*^ B3tt. *njso^j»i i 

K®0T£9. |e]0 <a) 0 2fc, : fct>*0 3Ct^TA 

-B®mmicfe*>mwm. mm <b> 02*5^0 

a^SWC-DttWrllCCffl^BfraH-C**. fflU 02 
fc<fcO*03tC:fol>T\ Sfi 1 4C0H^«SKLri^. 
[0 0 2 3] 3 H4"CB. W3:fr|oJ<0fflRteffiR 

•c**. in^, TSP«ei 3^±ss*s^<^^-<>3 2 

OiCD^gS^l-SmmUJgOS^-C^^o Sfc, «T 

<DK9ir«, 3ffx35>jo^-f®vh 

wr*#* ^©*st"'*rt/c<M* • tu o o 20 

k&C> 0 &*5. 02&CWC jS«-CH**ljfc««3 5 

353 5 tiSfe^ii 1 2 ra£snfc»arc©{s«fl^6 
[ o o 2 4 ] h 5 tt. ^mmcoBB<om^mM(om^ 

liliiR (*7-Blfl«S^[)»*«-9-^KSR) fc* 2 30 
i^Utl^ e Hl%. COHSrtt. B2:fc<£D*B3 oc 

5«\ tfmS3 i o©-oi?«i3 i 

MtKJWT*— oOH»«a«^|BRqF-3 0 1 <D**Bl«3 
lastctt. 02*5<fctf03{c^*r 
J: 5 *c|^<OWiBa«'T««-T- 301^7h'^ 
BK3*i-C(r»S. 05<7>;&om i FTO0r& 

X^i'CD«*S14S«l 4±cc, TSPm^l 3ffiCD^mj^ 
* % 3 0 0 n mOJSWCC^as-r TSISm® 1 

3flJ<D#**£bTtt. t*R«. 7A5-»)A (A 1 I K 
Tx A 1 <bfW5. )^W5CiOT8 5. CC 
•CW, A 1 (Nd ; Ett\ Nd«t^ 8 ) 

C<DAl^lS©«tt, ^ 

[0 0 2 5]^, COAl^JB*. 7th'JV^7 
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<fc9Xh^>f:/t«CjjniU 05 (a) CC^T^^C. 

^--^U 05 (b) (C^T<fc^K, l/^F^^ 

h/^->5 0 l£tttt/c££, Rttttfb£4Tl>. 0 5 
( c ) ic^-T J: ftflttfiiM 1 5 ** 

icDM-cu, c©BWHWbk:*$i»r<bESWEi oov 

laSi U SSJfc^Ji 1 5 1 4 0 n mIKi 0 

^wKasK^bur. 05 (d) cc*vr<*: 5 mmm 

12*»«E"T&. *!6»cw&»"Ctt, ca>f}»SBMb«: 

fcC>T{bJS«E£6Vic«SU iiill^8nm<!: 
L7c«, 

ffl\ 05 (e) tc*rr<fc5K:. 

^-r>TiWCD«l4iUT^^> (Ti) ZftlK 
«2 0nmgSiL/c. #fC, ±«|«ffi>*;* ^ >ffl© 

y*fft^ 05 (f) (C^TJ:^CC V ±susa^x^-f 
>3 2 cb?*jmg3 3 1 tzjtm*?*, *sns©*»r 

±SPmS^X^ >T >3 2 (h?ij^@3 3 1 <D«f4£ 0 
r. Al^Mffl^. ilf30 0nmig<!:Uc fl ft 
te. ±SB«S^^^^^ >3 2fccfc09<«ffi3 3 1 CD«I4 

cc», 4(Au) tt<sr*JBc»rfeAi*. 

[0 02 7 ] ^C, M*l nmO^J^A ( I r) , 
M/12nmCDe^ (Pt), Mil 3 nm(D^ (Au) 

ix^^>y{Ccfc^/^->^K:cfc0, Ir-Pt-A 

u^sii^^-yjtt, 05 (g) tcis-r<fc^cc, 
lits. 05 (s) icfci^r, 

bte&mm 1 2ra5esti^»3f^cc©««rt* > 6* j f- 

^sjt^fcftUJSns. «±©^n-fexccJ:D, SKI 

4±ocniMm : ?-®v h »; ^x^^R-rs. 
stifc«« (m^-»aia53 5) . mp^, 

HigP3 5<Dili22gP{C«, Hl»3ffii»Jg-e*^«S«lMUl 1 

t\&mm*Tfflmm i 3©2*fc&*fl»tc«it»t,&< & 

[0 02 8] ±«B«S^^X 7 >f >T*^3 3 CC« 3 
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JH3 3€r^^CtJCj:0, mm& 1 0 n mgBL 

ISBKc, ±»»B/<X5-Y>TiUi3 3*l»^ 
r , ±smm>*x 7^>32 ©itcittSLLSMMi l l £ 

[0 02 9] Jfl2<D®:«iJ&2, lH^ffiet3 0 5 ZfctitfZ 10 
Cctr#>£„ H5 (g) CC^T<fcMc. Hj^JSin: 3 0 5 
li*rOfttf6nr*rtS*i, C©iBJRi5!a3 0 5<Dffiin 
ttK. ±»«B^«^>3 2 4^jm@3 1 1 

5<Dtmt. wv. BSRafri3 o 5©an»o»««wi5 

^*^>Ti1M»*f4fc:*-#> (T i ) *rJB1f\ 
20nmiU «3/ttt*4 OBI»cr*±* USslS 
K3 0 5©JfflKfflR r5il kQgRCcatcS. Sfc, JR« 
2 Onm©i<fc^> (T i N) Ktfflt**»6«, S 20 
3/«Jt*l Ogff<LUC. H*JgtK3 0 5^r 1 kQ*M 

«{c-rti«j:i». sass^ae*^ 0 1 ©tttt««-C 

CDfl&^l&ft (re) *2»1 OkQW ( r e/R r > 
1) ©*ff%+»Stfc-T. Ltctf-?X. mftoim&V, 
HBRffiiji3 0 5 0«JSffi^^^** s ^ffiitRCC#^^K 
Wi/h3 < ft*. flMSW^WRT-S 0 1 <Dfl>m 

flCe«0. InFgK&Or, Ce-Rr = 0. 1 
C e • R r < 1 HO^fe+^I/c 

^RSO^SiWft'f' U7Ur>al/-F ( ? * Kfl 30 

(i s "C£>& 0 

[0 0 3 0 ] 3*3©«8M2. «JSBpCcS»^S*SC L> 
/cSiSl«S^3 0 1 £?IJ*tt3 1 1 *6>tt»)JBf 

fc«>© rtMKffiWj i^ci^6, ctitt, ragi© 
SJHSKT-SMRT 3 0 lCCttj£T£iftt&-9MSintc 
«E*HWDL-C1HHE«3 0 5 £««3ttrW#rOT& 
fil*. *Sl»fr2, i/- if- • tr-A*S13RiS!n:3 0 5© 

±gpmg^'x^>f>Tfl&«3 3rM^nti^/c*, 40 
M^t^ 0 DBRa*a3 0 5©T«cttffi®«St 

tfms3 1 o^jii3 1 i©t>T 
n«tfeSSi6i/a^»B^cc*act*smBr*5. ft**, 
mmmicmit^£k%mc{stcmmMm*mm*3 o 1 * 

3Ktt3 1 14»&tt9fltr*teK:i2* ®BRjgta3 O5 0C 
K*-C, ?iJH@3 1 1 iflll«f^3 0 1 

&mmtmx$> x & * £ *>* i ». 

[ 0 0 3 1 ] B6 12. ^l*ScD0^CDili^Jfi^3 0 5© 50 
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ffi©JI^*jnTBre*5. CCDS 6 (2. H5(Z> (f ) «c 
06 (a) K^rrJcSCC. iBiftg 
ft 3 0 5— 8B#Kffl^»#*»ttfc0. ^6 (b>©J: 

*H*6(D»jBOM*», ±«*«'<* 7032 £±§g 

±a«B'<* ^ 3 3 (dbj&jm** m oxm 
mmfi3 o b&Bf&isX^zztv&z. cn«^^7 
-y>t«6M3 3 twi—oun^m^xmrnmins o 5£ 

0 5(D^ACCj:*^ji^X h©±#Wftl> 0 

[0032] /e/du *mwtectiicmmztizi><Dx 

I2ft<, >T*6Bt3 3 iSft^*ff4=&ffl^TiS 

Mt&tn3 0 5€rMl/tfe^^5^t> a £?c v Hjf^ffi 
ft 3 0 5©»iaffl©»3fi>''f7^**«*3***fil*Kl 
BB», ilfgffi£x3 0 5©iH£g;*Tab&^ fy^ 
($1) &2BfRffiK3 0 5^Mt^O7 * Y^^ZX 
Mm2ti2><DX'* : 7y*&'J>rjL< t > 0 (S3) 1231* 
ffi3 1 1 t±gT>mS^*^^-/>3 2*»jSJET4RiO-7-t 

&Z>o TSP«fi 1 3 iSfi 1 4 iCDr a 1tC&2T^ffi 1 3 

(omma ( 3 0 0 n mgg) ^mmo^ 

mre\*. 13 2, B4*>6t)^J:^Cc, col^a^ic 
±9«S^7-f>3 2 (Mi53 0 0 nmlfi) #*/c 

*^2^«ar, S*BK»r ©BW^a c e> ft 1 > <t 5 cc 

[0 03 3] *3l»©JB*©a*«^1Rtt, V-VJi^ 

Oct, c©^7 ^ ^ v h >; 1 2 0 (DirttcMa n 
s^<r) -ift(G) • w (b) omtm ( 1 1 4 A- 

1 14C) cn6©±JCJBJflESti*^*iW<v^il 
i2 2<bri)S$n6 a HT, *ift«i(D$M^ 

h'J^^l 2 0*Mt6 (04 (b) . *«C, 

1 4 A. ^feSftfta 1 4B, Wfe^ft 
1 14C£Bj£lT&o CtifeSt***©^*-^^ il 

^feiCY 2 0 2 S :Eu (P22-R), JBfefcZn 
S:Cu, Al (P22-G) , Wfe^CZnS : A s 
(P2 2-B) zm^tco <K^x. ^hn-fe;wa-xft 
£<omxy < S*l 10±<*CCA1 

«»5 0~3 0 0nmfig»|«Or^^^^^^lR 

1 2 2<tT£ 0 Ktsi 1 o£4o o°cmmcm 
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a) * £omsm*mmftM-r *> . coxsdcLx. m 

[0 0 3 4] ZOZSlcWELtcn+Wfot, m^cS^ 

A-ii4c) i k m+m&vmmm+m^ 
<D&mmm*m3 fcm l?c t*$ @3t 

(1 UA-l 1 4C) ^^•^vF'Ji' 

(i 1 4 a- i 1 4 c ) <Dmto>m&&mm'e$>2> 0 * 
*sn^m^3 o i frhi&mztizm 

m%£3 5<Dtttt. (114A-114C) ©*Scfc 

0*>»<KH-LT(r^. ^^^C. S3&i, mT-feai^3 
5 im^f* (1 1 4 A- 1 1 4 C ) <DfiBMB«*5*Tfc: 

m@ i i , ±su^fi/<x ^ >r>32, mmi&tA3 05^ 20 

[0 035]lill0 -mm 1 4IBOSfB« l-3m 

iSW<'/c^Af^ 9 Ifd^t, SSI 4. S 
ffil 1 0CCJI3 3mraCD;tf^X£:/B^T % ifi4cmx^ 

*c», Itno £SK 1 4 6<*©«S«^ftr^ffitc 
-<ri2^-r6, &*5 % ^4 (a) (cbi*r» 

«2«1 4±<D9UHS3 1 HcgL/tl^o 04 (a) 
[ 0 0 3 6 ] i*3fOfc^^\**jl/{3: v UlO-'Tor 40 

^*V^A (Ba) 4i«»tTSy7*-ttO^ IS 

gct^ 0 s«i i o-isi 4r^o 

2 2 (cEPiraraira««i£* 3-6KV <bK«iBcr * > so 
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Uc^ot, WfSO/ccfc^tc, (1 14A-1 1 

4C) (CttRfcffiKff (CRT) fflO«*»*«flBr*C 

[ 0 0 3 7 ] 7 te v :*£fitt<D^»©^'** JUtC* gg 

ttHK*««Lfc^*^-r««iar*i. tfn@3 i 

0 (TSffflgl 3) BtT«EKftSfS4 1 CcfiBKSti, 

?umS3 i i (±apflra^^^>3 2) »^j«&ffiib 
2) i v mT-aasicD^^s f-^+t«r 

K ( 4 1 . 4 2) *»fl8-r **SW»^ v «*«« 

rff^, ^^^ii2 2ra, flnii^flEas4 3#> 

h 3 - 6 K V fMSOfiniimJI?&^^HlflO 3 *i & * 
[0 03 8]i8(i k H7{C7nrSSE»H!8^6ffl*S 

£>& 0 CCt v n#aotfm@3 1 0 ^Rn. m#@cr> 
?ij®g3 1 1 £Cm. n#l<DtfmS3 1 0 m#g 
0?'jm@3 1 1 tO&SSDYv h£ (n, m) "CttC 
<btcTSo t 0Tiii>rftcDm@&mJE^nT 5 && 
OT^«M?nf k i/dst, gi^f* (i i 4 a 

-114C)^U^ 0 Mtim^ R1CD 
?f^S3 i ok:, tfm®|gttlDlgS4 \fPh (V R1 ) fr£ 

uh»«be** (ci, C2> (onnm^i ice, 

K«MaB4 2^6 (V„) «c4KiWJI J SrHiai-r&. F 

•yh (i, i ) , (i.2) ©±asffi i i irsums 
1 3 t<Dm^twmmn3 0 5^ir (v cl -v R1 ) 
tts«E**9ilrasnso*r. (Vci-v Rl ) <omfr*m 

*SS(D?BfiS-r'«, V n = -5V. V C1 = 4. 5ViL 

[oo3 9]»a$n/c*m y^^^ii2 2 

CCEn»13ti3fe«flECCJ:*)lina3tifc». Si* (114 
A- 1 1 4C) 5C«j^L, (1 1 4A-1 14 

C) BSSH 2{C4Bl>T. R2<Dtf«ffi3 

1 0CC % tfm©Ig»lHlS§4 1^6 (V R1 ) ^^Igi&mE 

*wjdl. c i wmm3 1 1 k ^mmmmnA 2^ 

6 (V cl ) ^-SfaE^EPttJT^i. EISMc. K ^ h 

(2, 1 ) ^jjt*. ccr. H8cc^r«E»9K© 
sg8tmffi£, ff^®3 1 o*?j:c^«S3 1 l&caanrr 

Si, H7(D**«*J6L/ytF^ h^^tTt^o CCD 

[0 040] C Ct, a»ffl©«^aB<D^ % Iffl, ^Ix. 
K. H 2 <Dlil«f^ 4 6 1 flCFfltc cfc 0 mTSc tH 
Lft^^»-&**itS. *^tc<tntf. BuiEOJ: Steffi 

«^-4 6 1 <fc*f<D»JK«^aS8R^4 6 2 iEU < ^ 
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fiWti^T*., U^ot, F?K3, 3)B, iE** 

HIE (V„) ©**S*HMfc«#«c^*>ttraffiB** 

ttte. I66SJ11 2*fc»Sh*TO«B«'r*fc» 
^8<DB$£lJt 4«C*5l>-C\ ^rcDtf^l@3 1 occ, 

tf«flHB»ia»4 1*6 (v„) K&ymnKZfflM 
u hw*«:, ±x<onmm^ mmmmmm^4 2^^> 

<ox. mmwm*m3 o i «c« - v H t = - 5 v©we# 

(II l©t4-t 5, t8^t9) ilttt, Kfti 

[004 1 ] K±»W^c*9«c, 44CMcD«tt(DIilft 
*t^$SBrc<fcfttf. lBBR<*fctt. *7^-»j*QSte 

3 6$c v *SHS©Jg!S©iii«^»B«:<fcti 

«, Kansas 0 5 ty*t>wwaK©wtt^5 * 

[0042] [HtkO^S2] H9» % *IMB©Slto<D 

^2omT-^^niM^i®^ h y ^xcd— SS^^i 30 

- : F-iSSR-f'3 0 1 <D«fiJE^THt?*0. fiW^ffiH. 

T?tt, ±SPtffil 1 iH— tm*fflt»riBSIS«ta:3 0 5 
«BffiLTl>*. C<Dct^Cc, ±gf$m@l 1 ilsj— Ott 
«««t»riWS«(i3 0 5*»j««ci«:J:D, Sift 

mummommn tmm* MH3 1 1 £±s&m 

[0 043]ilO«. ^(MmfMiDil 40 

ft*, CCDS 1 0 B % 1 H^ftCD 1 0<D*-?ftffl» 
3 5©«fi^Kol>r<D#H^LTl>&. BPfe, Ell 
0 1 $C*5C>Tff®ffi3 1 0CO— oi^KS3 1 

3 0 l<D&£m0ffiLTjffiUT^£o HI 0©S^J 

«WC»5»rffiB-C*S. 0100(d) 11 5 

(d) ^riracsrttr^-rs. xx (sn) 

fcF-^U/cffiMt^^A (HP%, ITO (indium T 50 
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inQxide) is^^^7^;>y"t?Mr^ CCt, I 
TOBOKfWlOnmgailfc. U^hix^f 
>y«c<t*^*->^fcfcJ:0 I TOi!*A*->fl:U 
II 0 (e) KtkTJ:^, JhS&m@ 1 1 *if5J5ET*. 
[0 04 4] ;jmc* 01 0 (f ) KSVr<re*->r. u 
^Xh5 02^Mim J: 9_bS«« 

^X^>3 2 4sJ:O s: ?'J11^3 1 l%Jtm?2> 0 
©J&flTCtt, *)N&^?*»*flH>« _hSI«*l ICC 
0. lA/dm'SKC^asilStSCitfcJ:?), 

CCbT, jg/14 0 0nmfIg<E>^X^>3 2 

z&m (cu) . (n i ) tz£tiz<onmm* 

m^X^m*** ^^(C<i:0^7>f>3 2?:ML/c 
l^Xh5 0 2£jHJ«TSt£lCcfc9. 110 

[0045] ^mM<ojm<rmmsi, mm<om*±.un 

ffil l^jR/*©ffC^<X^^>3 2<DTMSC$>Z>CtX 
T*>. ±»*S^7^>3 2il»iSl 1 

<x&mf&TQmx$>z>ctt*m*>*x't>tjii<K ski i 

0 ©JBfiBffi, * J: iK*^ 3 

0 1 <hm*f* (114A-114C) i©fi«M*. * 

(omm tmmx&z. *mm<nftmx&. mzmm<D 
mi&tmtiks ii»(*/dt 77^-^ow^iif 

[0 046] [HtK<D^M3 ] H 1 1 tt. 

Ml 1 teTrnTcfc^K, «at©»«r«. B^ffi 
!S3 0 5 ^rtfmS3 1 0 £»MS«^ jBSR^ 3 0 1 (DPbI 
Cc»A"r^o J:0*#»<c«, KIB1*^WR^3 0 1 
(DTSHnm 1 3 itf«S3 1 0 £<Dffllcmmig£i3 0 5 

^»Af^ 0 mi KDmmnf&zmiTz-'ffltLx. 
mftmtmmm&zm 12, 113 cc^t 0 h 1 2 

H13lt 2BB»C!>»J»0-W«ffl«^jB*^-3 0 1 © 
lWKffi«tt*7j*T KIHt?* 0 . mm ( a ) ttH 1 2 
©A-BttK«CC»5BfEEL BI0(b)»@12©C 
-D«»fttec»9IKMiar**. HI 2tc^TJ:^CC, 
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?fm&3 1 OiTSiS^ffil 3 £<Dffl*mmi&iji3 05T 

saw*. mmmi3 o 5 3 o 6 r» 

3I£ft. ftim3 1 0ratfT«fiB»J«JB3 1 5r»HS*i 

&o mbsvhr*? (■*) 3 o i ec»j6r 

JC, T^ffil 3*A 1 -Nd^iTMt^o IS 

[ 0 0 4 7 ] H 1 2 fchft&h <fc 5 frc, 
tt. 3 1 1 <fc±8(Mt«^X 5 -f > 3 2 <t#|*J— T 

Ci*«SS"C*-5. RGBtB^ h^-T ^©sub-pixel 
fflfctoti 5 -&fmWKto\i>X\X. 5»J^|6j<Osub-pixel 

3t#f*fc<tr<D*«ffi, *£cmtBtt?WJR?3 0 1 £ 
3t#tt (114A-114C) &©ffiBWffk fecfcO'fg 

[0048] *xttDjBjBrfc. ttBattojHi&n 
*»K#jSCT«:tt* r^s^Kj *wjt-c*, c*i 

WCJ:ti«. B2^fitu3 0 SO'^y^KUBBOtt 

sEttwrtt. in^ffiiA3 0 5*ju««3 1 1 tdMtrs 
m (an «f**3 io«c«»-r&« (Hint* 

SE^fcflk 5U««3 1 1 <fc*T««3 1 OOW^BBRfi 
St305*»AOTfc *»WOS»*3&s» htiZCtteW 

[0 049] 0OkO^B4 ]B 1 4 #*i!)3©ig86CD 
2ffl(D*?-iB6R^ (3 0 1 A, 3 0 1 B) *RW, ^ 40 

o 4 *ti*n©«T-aaiMF*f7«« (3 1 oa, 310 

It 2#(7>fT^@ (3 1 OA, 3 10B)#*S. 2* 

fettOTSttOBHTC. (3 0 1 A. 3 0 1 

B) CDC>rnCC^ft*s«StL^*SS«C»lSCi**ffl 

lfm@3 1 0AiJlJWi3 1 1<D&* 
t x ^/ctfm@3 1 0 B£#«ffi3 1 Kb&itOMSi 
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3 0 1 A*/ctt^3gi£^f 3 0 1 BtDL>m^ 

[0050] h 1 5 is, *^»o^«rom^-ag«-c<D 
r®*^3 0 iAtm*mm*3 0 1 Bi#, *h**ijjo 

<D?t*S3 1 0 A<Mt«S3 1 0 BitC. fiiS3 0 5* 

^i/rftusnr^s. ttfe, ftWM3 1 0 a<m*«« 
3 1 0 Bommiottmmmm 1 s^w^nr^o, 

ttfe, H 1 4Ti*, ^jWR^ ( 3 0 1 A. 3 
0 1 B) tmmm3 I l £*imMa3 0 5*^OT$S 

c o o 5 i ] $ ^>cc 2WB«©»jBrtt. m*mm*3 

0 lAil^?3 0 1 B<b*. -eti-eti»jo^J«« 

*^-^(Dti^«l^®I*) 7&5^tC^iTCC 

as r**]£fcBj *»jhr*. enccj:^. -s^B* 

CiW*S©T, nWMtCftQ. iS}§r?xh*«£ 

[0 05 2] [jQ6cW&<S5 ]H 1 6 *»?aol8te<D 
h ij ^^»BE©«B»fl5*7R-rH-C*&. * 

4£(7)S^a5^rtCCX^ 0 2*s*/aESnrtr»*. 

T^n^x >f *7 J: 9 (c«AB9CC«iK ■ #«8»«:« 0 

6 0 2(Ci:Q^*^^^fl^34ir2ffKa3 1 
0 *!BttH»a>fcttOIW. tT^S ( 3 1 0 A. 3 10 

b) ©i^rn«:oc>rfe^m^?ss^^i>is^tc 

6^-*©^ 6 0 2 SftRt & . m 
2t¥ 2WB©BWfi©WiB3 0 1 A^a^S 



(11) 

as 

[0 05 3] m 1 6ttt, tf^l© ( 3 1 0 A. 3 

i ob) tm&mm* ooia, 3 o i b> ±<di&m 
&mmi&Vi3 o 5€^ortfort^^ % jshcd^^ 

?^6O2#f^0&§F^ &£<,>«8gS&Hffi£ 

z>ctte^*>£~c<btzi,K mmmmft-cxj ^602 10 
*cfc. mm^mmmtmm. imm <*fc«, #7 

llf^iBR) #K£fclK£*Tfc:fc* 
±AMBj £R±t#, £*ut£D, jAOTttftitcft 

H»P£ACctt9. Sg^^fiSt^ 20 

jgsR^ 3 0 1 ccmmmvi3 o 5 ^mmo^mmomm^ 

1 iB«*c2fflo«^aa3RT-3 0 1 %»ctfc«* 
i^c<tws9*"c-4>ai». iH3ftcc3ffi©«^iRSR-¥-sr 

WHkD»£"C«>* JE»©»a<D2/3 03»a[*S»6nS 
[00 5 5 ] */c> fJiaSIISSOJBffir^. Mini O 

ft<. ««<!: Lt*»tt*ffl^fcMO SS h 

tf, Journal of Vacuum Science and Technololqy, 40 
& Vol.17, NO. 3, pp.1076— 1079 (1999)0^^ ft 

[0056] 

m(Dm*)~c&2> 0 50 
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( 1 ) *§mom»Wrmwic nf, &&t> 

(2) *&w<ommwmatcj:titt. ^«*»±-c 
[BnomtaiH!] 

[02] i <Dn*wM<Dmmn*m 

im3] *xma9m<Bjm i om^«<bm*«^s 

[04 ] *^<D3KflKD&fi 1 ©BH«a^««(D«SE* 

[05] *mi<Dmm<Dj&m 1 ©«-?-jR«©«wi«^« 
[b 6 1 i <Dmmtm<Di&<Di\m& 

[0 7 ] *»WCC**60JB» 1 ©*W*'<*Jl/CC. ratbs 
[08] H7*c^*IBftBK^6ffl*Sti*IB««E 
[09] ^^(D||lfe^jB2<DS^««®nR*^H 

[010] *|fc«0^<DJ&tt2 ©*««©WWIiF- 

[0ii] *mi<Dmbvim3<n**mm<mm&* 

[012] ^WOllttO^JRaiDWTaSOWW^ 
[013] 4^©*Ml(0»»3 O-WHSm^ilBR^ 

[014] ^mm(omn<ojm4(Dm^M^<mmM^ 

[015] *«K©SI»©^»4<D«^iH«<3MfK« : F 

[016] #§zwomz<D&i&5<D^nm(mmn? 

[017] JWI«^«(D»ffJBO!*»?B-r*fc«>©B"C 

[018] h >; 

[019] ^II^OIIXilt^fiH 

[^(DI^BJ] 

10-26IB*. 1 1 -±»tt. 12 13 - 
TWW§, 14, 110-iR, 15-«S*&»H, 3 
2-±8iS^S>'^^>, 3 3-±gpmffi^*^^^>T 



(12) #18 2001-273859 

21 22 
tfiJH, 3 5 ■••*?SWH8k 4 1 •••frSttlBUrfsliiS. 4 2 * 46 1, 4 6 2 -MISMK-TWK?- , 3 0 5-fflBRS 

-?»j®fiKBtt@i8, 4 3-aaa«BE«, 6 0-^- r 3 0 6 -BB*si?afi»«, 310, 310A. 31 

If. 1 14A-fMm 1 1 4B-»ft9*». 1 0B-tT««. 3 1 1 -JWWL 3 1 5-fT«&fBiB 

14C»-»ft9*ft 12 0-«^?hJ^ 1 1, 50 1, 5 6 0 2-* -f * 

2 2»^^;M^E 301. 301 A. 30 IB, * 

[HI] [02] 
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